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(2) 

1 

mum i] 5fi»4*-fu-s^A«i 
©5Mt mm mm l c ©a& v /c$ft mmimm 
m> ?' <) -fe v Mm. t L-ctBtrr zm&uiw* v -fe 

* ffl;frr s * * - * <t c © * a. - tommffimk *vm 
?hm®$i>tzffiz.mM7<)-bv hmmnzm^xmm 

wenmiflw. im$(owc.my o y * a »i£©iwie#i* 

v$> zrngtm «cbuib v viz? h mmsizmi? & 

[ if*^ 2 3 HirlB V y -b ^ H M«r*«*«. iwlBfc#& 
HHf *t©«*&«ci£S 0 1 B5fB^^«8M*5-^B$ra Ji(±«l 20 

irts^'j * f m$tfc©&*©*ft6©3i i (om&wom 
i ©§<§ m^^fi o-?-n-e , ti©» i ©§fifi-f©§<i 

l^*flra*ll^®#*Jflt>T«£OS©*f&©* 1 

«>«fifii^»j£©» i ©jaaaktas-r s» i ©©a* 
t? 5 7' 'J -fe »i> *t?re«£*a 4 . 

BillB 7 'J -fe v h J3$gSttW©3t 2 ©Ji$$!©fff 2 ©Sfcg 

e©» 2 ©amm-t^sm t c ©n 2 ©afni#©a(i 

iU5*filEflW™m#*JBt>rfteOC©JII2©S© 30 

»-*#5Mnjfc-c* s £ffi£ L/C t ftmsm 2 ©«$ 
fwastflr^ffiottEin i ©h«k©«»j tciWB^ u * » 

h E9H£tt©ITOE£ 2 ©Jt3$8t£iiuia 7' 'J -b •> h ^ * 'J 

4 *^tr c t zmkt i ibis©? s^aft 

[ »*5i 3 ] *REffl»te#* f 1 -f i> f iUSBft 1 7 s ^ V 
*JU#J*©#%«IE«l«Sai5Kttf&r4A/DSaftS€:« 40 

* -5 £ 4 &M$g 1 IBIS© v i?*«t«L 

[»*3B4 3 friew^ft^©®^. iS$©&* 
©«a»tes»»i6©» i . »2. * 3 ©«**«■**: a 

sriBMasigtf. ffiais 1 ~» 3 ©jattiMi4©fiEn 

© u «)\,<omm$kip 6frie#^fi-^*ti£;© ^o^a 

l*Jg£ffi£ 0 C ©7-q ^7 Art3fr6fraB*ti£tftB©XI 
3 fctcffl* 6 C 4 %1#gi<b-r5i»*B 1 IBiS©7 v>*& 

mm. 50 



^¥9-55 64 2 

2 

[111*515] mwwm>hoimm*<om!tci&s 

«8EjHtSlWH*a*J. frE«fiUc#I&Lt:«IE«Rfftt 
Wtt&OWK-JE flISE-r 5 C 4 %^®<!: T & M 

*^HBlS©v^Sfi^. 

[ W*B 6 ] MS 'J -7 h E**a*J . H«IB» 1 *J 
«fci>'^2 ©«M©l>rhfr-#©fcTfc«:|MS*l a 'fflMt 
©WWWBT* S C i %«BT S *#W»*B#®*« 
it * C 4 4 f iflNOi 2 IBIS© 7 5? ^^<i^ 0 

[»«3H7 ] HE#J«©#©jHtfPJHIffl©««WFiai*» 

iwa^y-fe> n^r#s*5. ji£©irsEftt$im©tte 
iK^^ra^- * * 4 tc i o ©iriam 1 fc<t 2 
©ftia©B«*R3e-j-*«iaiiittR3e*s*«Asc 4 

mm 4 -r a 2 ists© 5 y tsft«„ 

iB^fi(i^>ptit>©B!ria^if *Sfi#© u "« * *#M u ^ 
ju4 orsetft 0. Birfa^ 1 ©^litcte^r b?ib^ 1 ©s 
fHi-ff tf£fi*ft© 4 ^mlB#P. u-^ ju 4 Jtl5 U ^feS 

nsc©» 1 ©MSfcutT -rswwaaaE^tws^s* 

*ASC441#«4-rSil*a28B«i©5y*S^«. 

ll»*«9] «b«SiJ(cSfgore6>iS!fa^©^3©ii2g 

iilBm3 ©JU««©ftfll«^*ftflW 5 C 4 tc«t 0 tuts 

ffi%.z>ctz%f®t?zmmm2 ibis© 9 y ^-^fits. 
m>m 1 0 3 $ij«^6©ii@*iJMi-^©«i^«:itv 

fi-^Ji}i^S4. 

H5ia®s«FWrt tciriBm 1.^2 ©Jtta^tf >>ctzft 

844? £19*31 1 tecfc C/2 IBIS© 5y*S««L 
[^HfJ©i¥*ffl^iftW] 

[000 1 ] 
[0 00 2 ] 

[^*©«jr] -««:5y*«fli»*. nf^seis-rs 

fc&cc, ^y-fe» h®m*>mmm®tmzffiz.x^z>. 

■;Kji^w*©«c3i^©^«^ ; &S^^JSI«ISt4 L/r 
iBtgor*$<c4{Cct»3. *© a«B*»jiittjtt©»ifli 
#*iH©jta-ca©-r*. a»aH«BB. a 

^«:*f-r ■5>m^?aSff -5f i/^* *fffljgiKSt©fii-c c © 



(3) 

3 

§mfi-^$$£ 1 0©j£3ET**T4. ±12:/ 'J -fe * 

M*ym&gfc£tetrr £mf£4UT, <$n 

BS6 3-2 60 2 1 7^&« ) ^H^¥3 - 4 

3 3^fR <#1R2> IBiScD ^ v ^^ff ^(D 5 CC S 85 

ff#l/^l/j&J**tr> <$(ftt!»#&tO lice, Sfttf* io 

mtii&tLxy'v-bv M*yte»3&tf»ffi*s«&Wfc 

tftKJ:^ ttfl»B> loTo»ftt»©ft^ 

f^i;*a < & o , i ®<d%&x y y -fe * h ^ * y tcs 
[ o o o 3 ] mtJcfflcDii^, :/y-fe* M*yccj»a*f 

[0 0 0 4 ] XK2IBtt©fie*<0^y**««t 9 
^-fS 1 8£#fS-T64, C©fi£#©5^:t£{ftS 
B, Si«m^ffliEL,§flfI^R^gSbiS^g20CA 

ii^gg2 4, &mmmftbxmmmmm<D-?j a 

>SC}^£A^£fc&©*~-6 4, 7^f^AR, 

#©l-P*»IRly#^m#AF«rai* , rS^^!y^i' 1 
2 4, #^H#AF%i»BLi(MBW^#AP4lB*'r 
£T>:/8 4, 5*-hS0fflHt#M©ffi*&CClCSLr« 
«W^m#Offl*ff ±4fT 0 5 * - h 038 1 0 4 . tf ifi 

*^«#APrK«f3ti*^a»raxt:-*i 1 

Mt'JTi, 3>5CC<£9»Sft££-<vl 7 40 
4*fl|ji*. 

[0005] gtb9j^iaE2 b> %mmnR%mm • § 
©teau-c^y+^m^ARiiB^-rs^^-^a 

4, 3 <DFim$mm<D PL L®H4t s +-6 

[0 0 0 6 ] ^CCC, 01 8£#j$LT, K©7^§ 



^ffi¥9 -5 5 64 2 

4 

Sfg>Pf^ei^ ; £:^4^PLL[iISg4?r^T^o PL 
»4*KBU 3 B, C(Djg«tt*ffll*rT>^ 

fj^i*AR*^-f 1 2KtH^-f£o Sfc. ^ 

3 \tmm Ltcmmmtfoogm ft #R©«iHB«f 

#SD*J<fcCf*BIJaiS»*#I Ftv-T3>5K:fltt&f 
£ e 7^3>5tt 4 Cft6 2^©{frf S D, IF£4>4 
«ccc«em#R»i£Ott^©^^5t^^flWr 

[0 0 0 7 ] TsAv** 1 2B, v >C 3 > 5 ©£J&fI-*f 

ff^AR4, f— 7*TP4©&7W5A{i-^©^© 
loftajRL^m^AFiLrffl^S. 7>7'8 
B, #^m#AF4if«Lr»»B#^1i#AP*5*- 

nausi occm^-ra. s^-miikiob, v>r^> 
5 $ a - h mmiM^Mvmm sn, r > 8 ^ 6^ 
snsitsff^fg-^AP**©**^^*^ *>^< 

Bffl^iffjh'rS. *b'-#l IB, 5^-h[iISI10 

* 6 s h a w eswi *ccs» ox mm 

hf : -^4br^i±i*iA$ne 0 >^i7B, 

[0 00 8] ^tc, *~h:/y-te* hffiS47P-** 
- hr^-TS 1 9 £{#tft#MbT ft*©*- h^U-fe 

©HlW^^aWtiS. *©0i8<Dfc«>tCv^n>5B^ 
^ v ^+ 1 2<D3ltRA^7^^^ff-^AR^C0 4 

[0 00 9] Ixd ffiffl#3&sx-< + 1 2(DA^J4 
Lt3>;^ h^-fX^CD^S^T^cfc^tC^-6^ 
WFlrZ* 7^>5ttX^;ft 1 2©A**W3fe 

717^1 0^)gM-r^4 Uf^'P3) , 

5iX>f^tl 2©A*3W^^*^fi#ARCCRS 

[0010] 

©*»riiji©/c^ v ittoimmmc anwKiif ^ © 
■c, ^y+ssffi^ccitE^y-by h^^ycciBtsur^ 
a -7' y -fe v b aa^j£©ska**©^«flw^t u 



(4) 

5 

[0011] y*J*<D®WLtpVi>&n 
Wcc^yfc* M*y©rtS4K*rU «ccs»ttge 
was© Ska*a*i ^itt & *r s s ^ *gftii£ & c 

[0012] 

»4a»? l c ©aw? ufc«mja«a»w««:a»o y 

v \*®m&tbx%m?6Wi%^mtey'vt v M*y 

^fi^t£ war ^#^if(isipis§ i 4«§* ^ 7 i>*£fg« 

»©JHnT*SMt»IIBK:|iSa^y-fe» hH«»tS»r 20 
[0013] 

[^©IlificD^] l ©Hftojgffi 

Hi, 7*y-ir ^ M*y 7<t. ^^nitcM 
«WHic 7' y -fe * h > * y 7 cciBKL ^ y -fe v h h« 

K*BR-i"*^y-b9 HBK»5 2<k4*tr?-f:a>5 
A4«B*Se«iaH«iI2Ai, «MKB*WAP4f s 
-f^ * ^a^ft^-N tc £ft L S tta^SB 2 (O v 4 3 > 

5acc^t*a/ds*i3i&9 4«*.s. 
[0014] wc, a 1 4#Mbr*nteo^cDi!jf / p 
tcoi^rsiwrsi, *-rs£*ii§itttca«ijaa«s2 
ab. r>^ir»«Lfc*ftfi#R»a;«>»^ft# 

AF^rffl^-r-So 7>:/8B#;S<I-5tAF4*iiBU J# 
liif^fi-SfAP^ a- HUBS 1 OtecfcVA/Dfflftlel 40 
»9 A/D9E»H»9tt, WHWWIA 

Wn>5AB, &^&«SI55 

?Aiy^)^pm^m^hm^(otm^¥mL, com 

^Wmmcv^)^v HH*f»5 2K:tet»r^yi2^ h 
^*y©rtS*I8BrfSMSf«ia4tf0. «Tittwrs 

^©jgarBcn^itetttaass i. ^y^^ni* 

50 
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[0015] *iai|(D»tt©«fiS^(i# A P b 5 * - 

-T^2 (A) 4#JB*5£, *S*KATlBifAP 
0ft#tf»^T;fe6 5 *- H3K 1 0<DHJ*ff±S *C© 
f?%B*Hir*S. f»5 * - FT2B5 h OSS 1 0 <D 

«»K£T 3Bv>f3>5AOP L LliK4 CCStTSjg 
«»SSe«FKir*S. PLLa^T4BPLL[aJSg4 

©was**© * * - * 3 (Drtsu ja»»3c5e Wfh-c * s . 

fi-Sfl F©fi©WBI*B?*a. »5*-hT7BHift 
«R5ET 3 tc J: &JH&ttR£*> &5*-MattlO©ffl 

^ffiolBKirtofiffeKFHir**. ja««aa3ET3*j 

iaTLLa?*T4B3ftfflar*!P, 

vPT 5 J: tf*HJ3i£»* x i ^T6 BftiSaa©Sfi 

pJS©fl»rA!fflir*S. 

[0016] H h7'y-fe^ hMSr 

h ^ y -fe * hBWWiibffiittwr* 

fc#«ffi»5 1 (HTv^>5A) BC©fc#tf»4 

7* y -fe ^ f sif^ps 2 (HTv >r 3 > 5 a ) B»#wra 

BBHB©«aJi±i3-£«FlH* 2 0 m s tfiJEL. 20 
m s «±»#t^«ttLfc»^fcE»«ffi*tf 5 ( X 

r^'Sl, S 2 ) o *R J &)Hffl©PJCC«ia«:»to6-a:a 
/c«&, IE*r«iHB, tlTCcas^SJ:5CC3'0©itaffiCC» 
SdbTtf^ (Xf^S3) o miOMSrMilB, ^'y 

-b^ hy*y7©*©io(Djgift»'r&t>%^y-fe^ h 

Htt*(DftaSOSm BlS4«Br 0 , ^OJSS4 * y 

i etcsBtsrs (x?v?s4) . »2©H«fi&aB. 
7'y-b ^ h^^y 7 (c*iBttoja»»4 1 osno. * 
©ja^osfeaHos(twi54*ijiRL/. com&mo^ 
t mm b itamk t zom^&m^ sdo^ 

;bi4^y*^ hE*«H««»<!:Lr^*y 1 6 Cc IB 
tB-T-5 Uf-?^S5). »3<DMSf*ftaB, » 1 

fr^ar^^y 1 6cciBtto^sft^fiBo^y-fey na 
«»<d« o scm z <DW.mmmv * * y 1 6 tc§B« u& 7' 

y-fe? hBfr«Wai«»4^y-b'» M^ty 7tc»*ii 
tf Uf^S9) o »lteJ:y»2(OE»f«HlB. 1 

(xf^s2-s7) ri^o 

««ft©*(i««4il^, *ti4j*ffWIB«i«:sa 

[0017] S6CCl¥iE-ra<t, v^n>5 ABA/D 
Safeaf89^6'?^^*^^m^N4A*L. CCDff 
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<DM8$mifi2 Om sfiLkHttWSi*- b^'J-ky h 
WI#M£Hi*JL5 a-hlg&l Ottt©5*-MWtS 

®#M©«l&«:i6Sl/T^tr-* l l tcfctfaitBt* 

fl»AP©utfj*ffjh** Uf^s2). »i*yt 

B^2©MSfMSCD^T*i^ (Xf-; 7"S 3 ) % 1 0/c 

■j 7cciatgsnn^^-c©7'u-fef m$$fc£ffi' i < 
&@A>6ISi©Mlir&a£ffl&a>6i5Sm>. J&i&i© io 

a*m». skaw©««5jifin««!S:«w»r4. awe. 

6) . iXK, ^a>5AttS»-h*U»«-9M©ll«J 
*#±l,C©fi#M©«|&#jtK:i£SLT 5 MUSS 
1 0ttW»flMtAP*HW7T* (^f^ - S7) . IS2 
©BRiHlJMftTr S4(^f t v7 p S8>.«3 ©H$f 

a*»7"ra. fcLt©*ffl*fiafs. 

[0018] 0 1 <hSa©fllfiRT^- h 7 V y 20 

k wmmm^mfj: a##sw©8 2 ©hjs©j$»©8js 
*H3 t«a©«teSB3i«ciJftji©#jRS:^/»^*ff 

LT|B]&K7P-? + -hr^Tll4£#flI-f C 
©HJ6©^SS©irai©m 1 ©jQ6©JBS8<h©tBji*li«, 
S^WPI*©MS©^7BtiCC, ttK$©tt£U5©$P© 
*R3tttBB©tti8Kk9 Uf-^S 10) ZStsCtV 
**. 

[0019] **W©JB»©iMBWW» A P 4 5 » - 

?%&m? it. mi <Dmm<DBm<D t i - t 3 1 «c m 30 

*Te»*©«ta^©^©W^ttB©«B^MT 8 & 

[0 0 2 0] S4£#MLT:fc^ii©^©»mf:-^ 

rmm z> t , irai©» 1 ©**©»«r « 1 m©^ 

JHNiptcg 1 4 fctt»2©JBR*a* 1 E«tf«iaLr 

&c*> -5 1 @jCTpjfi6«:iQffl*5**Js^-r 1 m.m 
tu wsw&^e.stii©^#ffiffl<&^a-r6. 
©jfjst?«, ixmmtsi'ponemoi&jmitc. mmrpom 40 

[0 0 2 1 ] 7^>5AB, *^ffl*ff±©)BI» U 
f-y^S?) ©WtC, A/D£&lll&9©ai;*rf S^-f 
J>*AffWtN£W»r3 (Xf-^S 1 0) . 
tt«-C**ita5*©H*«©«cai»©llB«rffl>. W^tK 
ar*haW?»ff±©)H»«rffl>. C©®a?:»7T 

3. 

[0022] -Xic. m 1 <t^ji©t8fiSr^- h y' y -fe •> 
hK»fjiBaffi*«aa **»«©» 3 ©**©«»©«« 50 
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£0 3 t&m<Dmffigmmmm<D^MX'*/'®&*tt 
bxwimicvu-^^-hvfntmb^mtit, c 
<DWs.<oBm>mm<om 1 ©^©j&st ©*&&*«. 

9 (Xf-^S 13-218) <!:, tt£Att&*|?#JHn 

tptcsafSMS (Xf^S 1 9) fc^frCiT* 

[ 0 0 2 3 ] m 5 £#j$LT:$l©&©fl5!£©SM1H£oi,> 

■c«wrrs&. »a©*2©sas©»«wB. 2»tu: 

©Jfci^©g<I°rS?: 1 H©j)ll^«MrWB-rSli^. 

fciCC. ^»©B#[1B©^»J?:t, *©3ftl#»3lffl©t 
»JC«^©SOTS©lWB)B»Ettt3ET4. ***© 

mm™. ^mmrs(D2^<D 1 ©^ra-riiaH^^fs* 

BBEtStflBEU 1 B©*»WMr«»©Httl«C*t 

ur»asa©SfflTiis*«B-r4. 

[0 0 2 4 ] 7^3>5AB, A/D£&ls]K9 

Z> (xr 7 7 - s 13). xf^si 3r*s#»H/W 
«WM©SMI:**ttHTS£. «T©*9I*tT5. W^ffl 
^N©W : tTO*^^#«^©^t*^^SW^S 

K&<ttz&v<m : §mii$<{-?i izm^x&m? 
6 Uf-^s Hi. S'j^ofciiasft^Rg^^ty 
1 6 tciatt-rs Uf^sis). y 1 6 cciete 

SttfcM*©^^? 1 -- #©*£§«© 

^sun^^s^f* (xf^si6). j§£ 

KlOOms JUliOjUrtHHIH^tHftlyTl* 4 1 . ±E* 
Sl^ffl* 10 0ms HC&mirZ. i85£Ofc±fB^ffi'Jl$lffl 
©2#© 1 ©B#HT^ff °J : mi&nlife1ftMmWii$8>M 

b. ^*y 1 6«cieigf s ut-^s 1 7) „ 

«\ ^'J^lffl^ 1 0 0 m s 5 0ms WF*9fC± 

©KSr^ai^^f ^S3~s5*y*y 1 etciBtii/fc 

[ 0 0 2 5 ] *^©»4©Hi6©^?:S 1 i 

*ji©^fiSg«tt«a©3t?: ; SrWi/-riBi^ic7'a » j»r 

^T06i&#M-rS<!:. C©0{C^T^SS©fl5SI©7 
y*5MM»©Wje©JII 1 ©*»©»»i©*B*a«. » 

*kf?»»#a pojassiMttti^wr sfc»©#^f»*r 

0SS1 8*ffl^.4Ci-C*So 
[0 026 ] W^ffBB 1 8 B, «Wt A P©ft. 
*. **Haa»ff««J£©7 * £-C*S L P F 1 9 . 
MP F 2 0 . HPF2 14. A/Dg&l]Sg2 2 4?r<i 

[0 0 2 7 ] &7 ^;l/$LPF 1 9. MP F 2 0 , HP 
F2 ltt. ^ft^AP^A^Lffi. ^tl^n© 
ffljSE«flHc»Wrttl*-rS. A/D£»HH2 2«. C 
^6LPF 1 9, MPF2 0fcJ:O'HPF2 l©tH^jft 



9 

ff^N 1 , N2. N3«:ffi*-r5. 

[0028] #cc, ^Mmmomm^m 3 &«»© 

- + - h r^TS 7 £#J$T it, C ©Hft©J$S© 
mftom 1 ©I8W©#!B£ ©tffl6«£tt. ffii^n ^ A 

J3tfc©«5£«!ffl (Xf>;7'S20-224) ±K« 
3^«»fc*Wj»ftJBIB*OE»«a^^ v :/S 3 - S 5 

*E«Ts«ja Uf^s2 5) i^&ctr* 

[0 02 9]», H6. B7*#flflLT$ISS©}&« 

Lfc^ot, #^©^ffi?tt:/py?A©rtS 

[0 0 3 0] A^i#*©S^P ^5 A©H«»*H4© 
— #!i£LPF19, MP F 2 0 , HPF2 1^^©^ 

^jaaasfL, fM. f H£^or*ft**i?srBi8 

(A) , (B) £#llT&<t, A^«**H«»fM© 

»*f@IBl 8©tH#W;»fi#Nl. N2. N3©&1"< 
^*tt«ly, J fi-^N2C0U^^®A"C, ^N2iN 
1, teJ:yN2iN3 0U^UJ:b^dBffl , t?2fSW± , t? 
ttWih«, c©:/n^A4W*?A*i*ij»u 

t&„ 

[0 0 3 1 ] ST, v-f 3>5Att, #^»fH»l 8 
^6**i*h©ja*»»©#^fi#N 1 . N2. N3© 
fI-S|£A#U £U^U**flKT5 (^f-v7*S2 
0) . C<Dl"<)V<Dmmz* fflli£¥-tyitikrj:£imi<> 

1 ) 0 PRft Nl, N2. N3©S^<DU^3^3 0 
dB. 4 5dB, 15dBt*h«» N2<D1/^* 
At?*>0, M2, ^©^^©JtBSfSrfcS 

N2, N 1 ©U^UtbGU • 5 {§?&&©?, *I£E 
©^ay7ArtSttW*r*St«BrTS. y«c. ^© 
^JWiBfti^^y 1 6 0clBtgT£ Uf^S2) o & 

y*»J 1 6CclBW.Ufc^oy^Art8fCcJ:0. 10 

7 7*S2 3) , 1 6(ciatrr£ (xf^'s2 
4) . i etambtcy'vtf'yA&^m 

raw* m^mrsmmmmm^tmmb, \®om 
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;Wc, y*y 1 8«cisttUfc»a^W«it«WIH*©M 

Sr&fflXf-y^S3-S5€:Jg1ST4 Uf^S2 
5) o 

[0 0 3 2] 01 £*m<DW$rC*~ F^'J-bf 

h H»?&affi#s* 5#»w©si 5 ©njfc©j&«©«ia 

£0 3 <b*M©^^c^ii©#Jf^S:?:/^^ft 
©**©#«©!»»©* 1 ©**©»»£©«&•£». 
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(57) Abstract: 

Problem to be solved : To eliminate the need for updating 
preset by the user by providing a silence detection means 
and a preset update means to the receiver and storing 
automatically a broadcast station with excellent reception 
state to a preset memory at all times by using a silence 
period. 

Solution: A silence detection section 51 detects a silence 
state and when the silence state is consecutive for a 
prescribed time or over, a preset update section 52 
discriminates that the processing is enable within the 
silence period for update processing. A preset frequency 
in the preset memory 7 is read in the 1st processing and 
the frequency is read and the reception acceptance of a 
broadcast station of the frequency is discriminated and 
the result is stored in a memory 16. A non- stored 
frequency is received in the memory 7 in the 2nd 
processing and the reception acceptance of the broadcast 
station of the frequency is discriminated and the 
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frequency whose reception is discriminated to be enable 
for the broadcast station and the level of the electric field 
strength signal are stored in the memory 16. In the 3rd 
processing, a preset update object frequency stored in the 
memory 16 in the 2nd processing is written in the 
memory 7 in place of a reception disable frequency 
stored in the memory 16 in the 1st processing. 

[Claims] 

[Claim 1] 

The rewritable preset memory that searches the inside of 
a receiving band, chooses the received frequency more 
than fixed level and stores this selected received 
frequency information as several preset frequency, the 
automatic channel selection equipment that is equipped 
with the control section that controls the tuning 
frequency of the tuner that outputs the field strength 
signal corresponding to a received signal level and this 
tuner, searches a broadcasting station automatically using 
the mentioned above preset frequency, and outputs the 
receiving sound signal corresponding to an input signal, 
in a radio set equipped with the sound amplifying circuit 
that amplifies the mentioned above receiving sound 
signal on predetermined level and outputs a sound signal, 
a silent detection means by which the mentioned above 
control section detects the silent condition of being 
below the fixed level of the mentioned above sound 
signal corresponding to a broadcast program under 
listening defined preliminary, and outputs a silent 
detecting signal, the radio set characterized by including 
a preset update section to answer supply of the 
mentioned above silent detecting signal and to update the 
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mentioned above preset frequency at the silent period 
that is a period of the mentioned above silent condition. 
[Claim 2] 

A silent period judging means to judge that processing is 
possible when the mentioned above preset update section 
answers supply of the mentioned above silent detecting 
signal and the mentioned above silent period continues 
beyond fixed time amount and to output an update 
process start signal, a presetting means for it not to judge 
ready for receiving to receive the 1st input signal of the 
1 st frequency of each correspondence of the mentioned 
above preset frequency, to judge acceptance of 1st input 
signal ready for receiving using the mentioned above 
field strength signal, and to perform 1st non-receipt 
processing that selects the 1st frequency of the 1st input- 
signal correspondence, when the 2nd input signal of the 
2nd broadcasting station of the 2nd frequency other than 
the mentioned above preset frequency is received, 
acceptance of this 2nd input signal ready for receiving is 
judged using the mentioned above field strength signal 
and it judges that this 2nd input signal is accepted for 
receiving, a preset update candidate selection means to 
perform 2nd processing that selects the mentioned above 
the 2nd frequency and its field strength level as a preset 
update candidate, the radio set according to claim 1 
characterized by including a preset memory rewriting 
means to perform 3rd processing that stores the 
mentioned above 2nd frequency of the mentioned above 
preset update candidate in the mentioned above preset 
memory instead of the mentioned above the mentioned 
above 1 st non-receipt frequency. 
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[Claim 3] The radio set according to claim 1 
characterized by having the A/D converter that carries 
out digital conversion of the mentioned above sound 
signal and supplies a digital sound signal to the 
mentioned above control section. 
[Claim 4] The radio set according to claim 1 
characterized by including the voice analysis circuit that 
outputs low, a mid-range, and each 1 st, 2nd and 3rd 
signaling frequency corresponding to a frequency 
component of a high region, judges the mentioned above 
contents of a program corresponding to a sound signal 
and is characterized by including further a level 
comparison silent prediction means to predict the silent 
period that is a period of the mentioned above silent 
condition from these contents of a program from the 
comparison result of the level between the mentioned 
above 1 st - 3rd signaling frequency in the mentioned 
above control circuit. 

[Claim 5] The radio set according to claim 1 
characterized by including the sound volume 
equalization circuit that answers supply of the control 
signal from the mentioned above control section and 
controls the sound volume value that is the level of the 
mentioned above sound signal and the mentioned above 
silent detection means carrying out adjusting of the 
mentioned above the mentioned above fixed level 
corresponding to a silent condition corresponding to the 
mentioned above sound volume value. 
[Claim 6] The radio set according to claim 2 
characterized by equipping the mentioned above preset 
update section with an owner sound condition check 
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means to check that it is in the owner sound condition of 
the mentioned above sound signal, at the time of one 
termination of the mentioned above the 1 st and 2nd 
processing. 

[Claim 7] The radio set according to claim 2 
characterized by including the timer that measures the 
duration of the silent period of the mentioned above 
sound signal, and equipping the mentioned above preset 
update section with a count setting means of processing 
to set up the count of the mentioned above 1 st and 
processing of the 2nd per time based on the mentioned 
above duration data of the mentioned above past silent 
period. 

[Claim 8] The radio set according to claim 2 
characterized by equipping the mentioned above preset 
update section with a field strength change judging 
means perform this 1st processing again when the level 
of the mentioned above field strength signal 
corresponding to an input signal under listening was 
stored as reference level, and the mentioned above 1st 
input signal is poor receiving in the mentioned above 1st 
processing and it falls below predetermined level within 
fixed time amount preliminary defined as compared with 
the mentioned above reference level. 
[Claim 9] The radio set according to claim 2 
characterized by including the read only memory that 
stored the 3rd frequency of a broadcasting station 
receivable according to an area, and equipping the 
mentioned above preset update section with the 2nd 
preset update candidate selection means that performs 
the mentioned above 2nd processing by receiving the 
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input signal of the mentioned above 3rd frequency 
instead of the mentioned above 2nd frequency. 
[Claim 10] The radio set according to the claim 1 and 2 
characterized by sound signal delay means by which 
answer supply of the delay control signal from a control 
section, a time delay is controlled, and the mentioned 
above sound signal is delayed, and performing the 
mentioned above 1st and 2nd processing in the 
mentioned above time delay. 

[Detailed description of the invention] 

[0001] 

[Field of the invention] This invention relates to the radio 
set that has a preset feature and an automatic channel 
selection function. 
[0002] 

[Description of the prior art] Generally, the radio set is 
equipped with the preset feature or the automatic channel 
selection function. A preset feature has, the rewritable 
memory, i.e., the preset memory that stores a frequency, 
and receives the input signal of that frequency for a 
channel selection by one scan by storing the frequency of 
the broadcasting station for a channel selection as a 
frequency for a channel selection in this preset memory. 
Also, an automatic channel selection function scans the 
broadcast frequency band for a channel selection, judges 
this signal for reception ready for receiving automatically 
with the value of the field strength signal level to the 
signal for reception or an intermediate frequency, and 
searches the received signal frequency of a receivable 
broadcasting station with one scan. 
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As a function to store a frequency in the mentioned 
above preset memory, there are some that are called the 
auto preset treatment using automatic channel selection 
equipment like JP 63-260217 A (reference 1) or a radio 
set given in JP 3-433 U (reference 2). Auto preset 
treatment receives every one frequencies of all of a 
receivable frequency band, judges the input signal of the 
frequency corresponding to a broadcasting station ready 
for receiving, respectively, and performs automatically 
processing written in preset memory as a frequency for a 
channel selection in the frequency judged that there is a 
receivable broadcasting station in order with large (a 
receive state is good) field strength signal level. 
Thus, as for a user, the actuation that chooses every one 
good broadcasting station of a receive state, and is stored 
in preset memory, respectively becomes unnecessary, 
and it can store the good receive state broadcasting 
station in preset memory by one scan. 
[0003] 

Since the receive state of the frequency for a channel 
selection it was remembered that in for mount moved a 
receiving location to preset memory where the frequency 
for a channel selection is stored worsens, actuation in 
which a user updates the contents of preset memory each 
time is needed. As this cure, the radio set of reference 2 
publication for example, updates a memory content for 
every predetermined time while carrying out memory of 
the broadcasting station in that service area, when there 
is nothing to the broadcast receive mode. 
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Thus, it corresponds to change of a receive state and the 
contents of preset memory can be updated automatically, 
without preventing a user from hearing radio. 
[0004] According to drawing 1 8, the conventional radio 
set of reference 2 publication this conventional radio set, 
the antenna 1 that catches an arrival electric wave and 
inputs an input signal R into automatic channel selection 
equipment 2, the automatic channel selection equipment 
2 that carries out frequency conversion of the input 
signal R that tuned in by performing an automatic 
channel selection and outputs the radio sound signal AR, 
the key 6 for a user operating it and inputting directions 
into the microcomputer of automatic channel selection 
equipment, the switcher 12 that chooses one of each of 
the program signal of the radio voice AR, a compact disk 
CD, and Tape TP and outputs a sound signal AF, the 
amplifier 8 that amplifies a sound signal AF and outputs 
the amplified sound signal AP and the mute circuit 10 
that answers supply of the mute control signal M and 
performs an output halt of an amplified sound signal, it 
has the loudspeaker 1 1 that drives with the amplified 
sound signal AP and is changed into sound, the preset 
memory 7 that stores the frequency of the broadcasting 
station for an automatic channel selection, and the timer 
17 controlled by the microcomputer 5. 

[0005] 

Automatic channel selection equipment 2 is equipped 
with the microcomputer 5 for control (microcomputer) 
that performs the processing and auto preset treatment 
corresponding to the dir ections into which the input 
signal R was inputted as the channel selection, the tuner 
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3 that carries out reception and outputs the radio sound 
signal AR and the PLL circuit 4 for alignment control of 
a tuner 3 by the key 6 and the memory 16 that stores the 
ready for receivingnon-data of the broadcasting station 
that judged not ready for receiving with the 
microcomputer 5. 
[0006] 

Next, the actuation of the conventional radio set is 
explained with reference to drawing 18, a microcomputer 
5 will set up the PLL circuit 4 based on the frequency for 
reception first. The PLL circuit 4 controls internal 
frequencies, such as a local oscillation frequency of a 
tuner 3, and a tuner 3 carries out frequency conversion of 
the input signal R inputted from an antenna 1 using this 
frequency and it outputs the radio sound signal AR to a 
switcher 12. Also, a tuner 3 supplies the field strength 
signal SD of the input signal R corresponding to the 
tuned-in frequency and the intermediate frequency signal 
IF to a microcomputer 5 . A microcomputer 5 judges this 
broadcasting station corresponding to input-signal R 
ready for receiving based on these two signals SD and IF 
and stores the ready for receiving non-data of a decision 
result in memory 16. 
[0007] 

A switcher 12 is controlled by the change-over signal L 
of a microcomputer 5, chooses one of a compact disk 
CD, the radio sound signal AR and each program signals 
with Tape TP, and outputs it as a sound signal AF. 
Amplifier 8 amplifies a sound signal AF and outputs the 
amplified sound signal AP to the mute circuit 10. The 
mute circuit 10 is controlled by the mute control signal 
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M of a microcomputer 5, and outputs the amplified 
sound signal AP supplied from amplifier 8 as it is or 
suspends an output. A loudspeaker 1 1 changes and 
outputs the amplified sound signal outputted from the 
mute circuit 10 to voice. The read-out store of the preset 
memory 7 is carried out considering the frequency of the 
broadcasting station for an automatic channel selection 
as presetting data, so that it may mention later by control 
of a microcomputer 5. A timer 17 is controlled by the 
microcomputer 5. 

[0008] 

Next, first, if drawing 19 that shows auto preset 
treatment with a flow chart collectively and the 
conventional auto preset treatment actuation is explained, 
if the contents of the preset memory 7 are updated while 
hearing radio, the sound between this processing will 
break off. For the evasion, a microcomputer 5 performs 
as follows processing that updates the contents of the 
preset memory 7 automatically, when the selection input 
of a switcher 12 is except the radio sound signal AR. 
[0009] 

For example, a key 6 is operated, so that a user may 
choose a compact disk CD as an input of a switcher 12. 
A microcomputer 5 resets a change and a timer 17 for the 
input of a switcher 12 (step P2). If a timer 17 passes for 
10 minutes (step P3), auto preset treatment will be started 
(step P4), a timer 1 7 is reset again and auto preset 
treatment is repeated every 10 minutes until the input of 
a switcher 12 is set as the radio sound signal AR (step 
PI), after processing is completed. 
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[0010] 

[Problems to be solved by the invention] The 
conventional radio set mentioned above had the problem 
of receiving in the condition that is not good as for a 
receive state, when the receive state of the broadcasting 
electric-wave corresponding to the preset frequency 
stored in the mentioned above preset memory 
deteriorated during radio listening and the user chose the 
mentioned above preset frequency, since it carried out 
automatically at the time of un-hearing radio for 
interruption evasion of sound while updating update of 
preset memory. 
[0011] 

The object of this invention is to offer the radio set that 
updates the contents of preset memory automatically and 
makes broadcast of an always good receiving state 
selectable also in listening of radio. 
[0012] 

[Means for solving the problem] The rewritable preset 
memory of the radio set of this invention searches the 
inside of a receiving band, chooses the received 
frequency more than fixed level, and stores this selected 
received frequency information as several preset 
frequency, the automatic channel selection equipment 
that is equipped with the control section that controls the 
tuning frequency of the tuner that outputs the field 
strength signal corresponding to a received signal level, 
and this tuner, searches a broadcasting station 
automatically using the mentioned above preset 
frequency, outputs the receiving sound signal 
corresponding to an input signal. 
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In a radio set equipped with the sound amplifying circuit 
that amplifies the mentioned above receiving sound 
signal on predetermined level, and outputs a sound 
signal. A silent detection means by which the mentioned 
above control section detects the silent condition of being 
below the fixed level that the mentioned above sound 
signal corresponding to a broadcast program under 
listening defined preliminary and outputs a silent 
detecting signal, it has a preset update section to answer 
supply of the mentioned above silent detecting signal and 
to update the mentioned above preset frequency at the 
silent period which is a period of the mentioned above 
silent condition, and is constituted. 
[0013] 

[Embodiment of the invention] Drawing 1 that has a 
common component attach a common alphabetic 
character as drawing 18, shows the 1st embodiment of 
operation of this invention, the radio set of the 
embodiment of this operation shown on this drawing, die 
former, the common antenna 1, a key 6, amplifier 8 and 
the mute circuit 10, it adds to a loudspeaker 1 1, the 
preset memory 7, and a timer 17. Automatic channel 
selection equipment 2A that equips the silence detection 
section 5 1 that detects the silent condition of a sound 
signal AP instead of automatic channel selection 
equipment 2 and the silent period that is a period of this 
silent condition with microcomputer 5A containing the 
update section 52 of presetting that updates the preset 
frequency stored in the preset memory 7, it has the A/D- 
conversion circuit 9 that changes the amplified sound 
signal AP into the digital sound signal N and is supplied 
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to microcomputer 5A of automatic channel selection 

equipment 2. 

[0014] 

Next, if actuation of the embodiment of this operation is 
explained with reference to drawing 1 , automatic channel 
selection equipment 2A will output first the sound signal 
AF corresponding to input-signal R that received with 
the antenna 1 as usual. Amplifier 8 amplifies a sound 
signal AF and supplies the amplified sound signal AP to 
the mute circuit 10 and the A/D- conversion circuit 9. The 
A/D-conversion circuit 9 changes the amplified sound 
signal AP into the digital sound signal N and supplies it 
to microcomputer 5A. From the digital sound signal N 
that received supply by the silence detection section 5 1 , 
microcomputer 5 A judges a silent condition and 
performs the update process that updates the contents of 
preset memory in the update section 52 of presetting at 
this silent condition period. With the embodiment of the 
operation explained below, these silence detection 
sections 51 and the update section 52 of presetting are 
represented with microcomputer 5 A, as long as it shall be 
included in the software of microcomputer 5 A and there 
is no need for distinction especially. 
[0015] 

When drawing 2 (A) that shows the timing relationship 
of the amplified sound signal AP of the embodiment of 
this operation and the mute control signal M by the 
timing diagram, the silent judging AT 1 is the latency 
time from silent condition shift of signal AP to an output 
halt of the mute circuit 10. The front mute T2 is the 
latency time from an output halt of the mute circuit 10 to 
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frequency setting T3. Frequency setting T3 is the 
frequency setting time amount over the PLL circuit 4 of 
microcomputer 5A. PLL lock T 4 is the internal 
frequency stability time amount of the tuner 3 of the 
controlled system of the PLL circuit 4. The field strength 
check T5 is the check time amount of the level of the 
field strength signal SD. The intermediate frequency 
check T6 is the check time amount of the value of the 
intermediate frequency signal IF. The back mute T7 is 
the latency time from the frequency setting by frequency 
setting T3 to discharge of an output halt of the mute 
circuit 10. Frequency setting T3 and PLL lock T 4 are 
receptions, and the field strength check T5 and the 
intermediate frequency check T6 are decision processing 
of a broadcasting station ready for receiving. 

[0016] 

Next, drawing 3 shows an auto presetting update process 
of the circuit of drawing 1 with a flow chart collectively 
and auto presetting update process actuation of the 
embodiment of this operation is explained, there is 
usually time amount that will be in a silent condition in 
broadcast voice. As for the silence detection section 5 1 
(following microcomputer 5A), when this silent 
condition is detected and this silent condition continues 
beyond fixed time amount, the preset update section 52 
(microcomputer 5 A) updates by judging that processing 
is possible within a silent period. With the embodiment 
of this operation, between the expedient best scheduled 
time of explanation is assumed to be 20 ms, and when a 
silent condition continues 20 ms or more, it updates 
(steps SI and S2). 
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In order to make processing finish between silent 
periods, an update process is performed by dividing into 
three processings (step S3). The 1st update process 
receives read in and its preset frequency, one frequency, 
i.e., the preset frequency, in the preset memory 7, judges 
the broadcasting station of the frequency ready for 
receiving, and stores the result in memory 16 (step S4). 
The 2nd update process is stored in memory 16 by 
making into the update candidate frequency of presetting 
the frequency that received one non- stored frequency in 
the preset memory 7, judged the broadcasting station of 
that frequency ready for receiving, and was judged to be 
the ability of this broadcasting station ready for 
receiving, and level of that field strength signal SD (step 
S5). The 3rd update process writes the update candidate 
frequency of presetting stored in memory 1 6 by the 2nd 
update process instead of the non-receipt preset 
frequency stored in memory 16 by the 1st update process 
in the preset memory 7 (step S9). 
The 1 st and 2nd update processes examine the receive 
state of one frequency by the processing during 1 time of 
a silent period (steps S2-S7), repeat it for every silent 
period, and are performed to all the frequencies in which 
each reception is possible. 
[0017] 

Explains in full detail, microcomputer 5A will input the 
digital sound signal N from the A/D-conversion circuit 9, 
and will supervise the level of this signal N (step SI). If 
it is judged as a silent condition at step SI, a timer 17 
will be reset and if this silent condition continues 20 ms 
or more, an auto presetting update process will be 
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started. Next, microcomputer 5 A outputs the mute 
control signal M, the mute circuit 10 answers supply of 
this mute control signal M, and the output of the 
amplified sound signal AP over a loudspeaker 1 1 is 
suspended (step S2). Either the 1st or the 2nd update 
process (step S3) is performed only once. First, the 1st 
update process is performed and all the preset frequency 
stored by the preset memory 7 is investigated. 
Consequently, when there is no non-receipt frequency of 
a broadcasting station, the 1st update process is again 
performed from the start from next time, when there is a 
non-receipt frequency of a broadcasting station, the 2nd 
update process is performed from next time, and the 
ready for receiving ability frequency of a broadcasting 
station is searched. Next, it returns and receives in the 
frequency under listening of a user (step S6). Next, 
microcomputer 5 A suspends the output of the mute 
control signal M, answers the supply interruption of this 
signal M and the mute circuit 10 outputs a sound signal 
AP (step S7). After the 2nd update process is completed 
(step S8), the 3rd update process (step S9) is performed 
and an auto presetting update process is ended. 
The above processing is repeated. 
[0018] Next, drawing 4 that has common reference and a 
common component as drawing 3, shows similarly 
processing of the 2nd embodiment of operation 
according to this invention in which the auto presetting 
updating methods differ with drawing 1 and a common 
configuration. The difference with the mentioned above 
1st embodiment of the operation of the embodiment of 
this operation is including check processing (step S10) of 
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the silent condition B of the sound of the broadcasting 
station under listening before termination of the 
processing during a silent period. 
[0019] In the timing relationship of the amplified sound 
signal AP of the embodiment of this operation, and the 
mute control signal M, if it is referred to by the timing 
diagram, in addition to T1-T37 of the 1st embodiment of 
the operation, the check time amount T8 of the owner 
sound condition of the sound of the broadcasting station 
under listening will be added. 

[0020] The actuation of the embodiment of this operation 
is explained with reference to drawing 4, even if it 
processes the 1 st or 2nd update process only once and 
ends processing during 1 time of a silent period with the 
mentioned above 1st embodiment of the operation, 
broadcast may still be during a silent period. However, 
with the 1 st embodiment of the operation, even when the 
time amount that can be processed once again is during 
this silent period, processing is ended once and the silent 
period of broadcast is again detected from the start. 
With the embodiment of this operation, processing is 
repeated until the broadcast program under listening 
checks that it is in a silent condition and will be in an 
owner sound condition at the time of termination of the 
processing during a silent period. 
[0021] Microcomputer 5 A checks the digital sound 
signal N that the A/D- conversion circuit 9 outputs before 
discharge (step S7) of a voice output halt (step S10). 
If it is in a silent condition, the broadcasting station of 
the following frequency will be checked, if it is in an 
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owner sound condition, a voice halt will be canceled and 

this processing will be ended. 

[0022] 

Next, if drawing 5 that has common reference and a 
common component as drawing 3, shows similarly 
processing of the 3rd embodiment of operation according 
to this invention in which the auto presetting updating 
methods differ with drawing 1 and a common 
configuration, with a fbw chart is referred to The 
difference with the embodiment of the 1st operation of 
the mentioned above of the embodiment of this operation 
is including setting processing (step S 13-218) of the 
number of check stations of a broadcasting station ready 
for receiving, and the processing (step SI 9) that repeats 
the number of setting stations during a silent period in 1 
time of a silent period. 
[0023] 

The mentioned above 2nd embodiment of the operation, 
actuation of the embodiment of this operation is 
explained with reference to drawing 5, when the no of 
the broadcasting station of several games ready for 
receiving was checked in 1 time of a silent period, the 
broadcasting station under listening of a 1-time user 
needed to be received, and the silent condition needed to 
be checked. Then, based on the data of the past silent 
period, time amount of a silent period is predicted and 
the number of check stations of a broadcasting station 
ready for receiving is set up at the time of the next silent 
period. With the embodiment of this operation, it 
assumes that the mentioned above number of check 
stations is set up by 1/2 of the time amount of prediction 
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time amount, and a broadcasting station ready for 
receiving is checked to several frequencies in 1 time of a 
silent period. 
[0024] 

Microcomputer 5A inputs a sound signal N from the 
A/D-conversion circuit 9, and detects change of a silent 
period / owner sound period (step SI 3). The following 
processings will be performed if change of a silent period 
/ owner sound period is detected at step SI 3. Silent time 
amount until it changes from the change in the silent 
condition of a sound signal N from an owner sound 
condition to an owner sound condition again is measured 
using a timer 17 (step SI 4). The measured mentioned 
above silent time amount is stored in memory 16 (step 
SI 5). Based on the silent time data of the past stored by 
memory 16, the prediction time amount of the next silent 
period is set up (step SI 6). For example, if the silent 
period for 100ms or more was continuing in the past, the 
mentioned above prediction time amount will be set as 
100ms. The number of broadcasting stations that can be 
ready for receiving un-checked is set up by 1/2 of the 
time amount of the set-up mentioned above prediction 
time amount and it stores in memory 16 (step SI 7). For 
example, if prediction time amount is 100ms, the number 
of broadcasting stations in which the mentioned above 
check is possible will be set up within 50ms. Then, it 
repeats by the number of stations that stored the update 
process steps S3-S5 in a silent period in memory 16 (step 
SI 9). 



19 



[0025] 

Next, when drawing 6 that has a common component 
attach a common alphabetic character as drawing 1 , 
shows the 4th embodiment of operation according to this 
invention, the difference with the mentioned above 1st 
embodiment of the operation of the radio set of the 
embodiment of this operation shown on this drawing is 
including the voice analysis circuit 1 8 for analyzing the 
frequency characteristics of the amplified sound signal 
AP. 

[0026] The voice analysis circuit 18 is equipped with 
LPF19, MPF20, HPF21 that are quantity filter 
corresponding to a frequency band and the A/D- 
conversion circuit 22 of a sound signal AP into low. 
[0027] Each filters LPF19, MPF20, and HPF21 input a 
sound signal AP, and divide and output it to an each high 
frequency band into low. The A/D-conversion circuit 22 
carries out A/D conversion of the output signal of these 
LPF19, MPF20 and HPF21, respectively, and outputs the 
digital sound signals Nl, N2 and N3, respectively. 
[0028] Next, drawing 7 that has common reference and a 
common component as drawing 3, shows processing of 
the embodiment of this operation with a similar flow 
chart The difference with the embodiment of the 
mentioned above 1st operation of the embodiment of this 
operation is including setting processing (step S 20-224) 
of the number of broadcasting stations ready for 
receiving un-checked in 1 time of a silent period 
corresponding to the contents of a broadcast program, 
and the processing (step S25) that repeats the update 
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process steps S3-S5 in a silent period by the mentioned 

above number of setting stations. 

[0029] 

Next, that actuation of the embodiment of this operation 
is explained with reference to drawing 6 and drawing 7, 
the duration of a silent period and frequency change with 
contents of the broadcast program. Like news or a 
lecture, the duration of a silent condition is long and 
frequency has much talk of people at a subject's 
program. Also, it is short at the time of a music program, 
and frequency has little duration of a silent condition. 
Thus, with the embodiment of this operation, the number 
of check broadcasting stations of not ready for receiving 
is set up for the contents of the program within 1 time of 
a silent period based on th e contents of this program, 
judging from frequency characteristics. 
[0030] 

The drawing 8 (A) that shows an example of the 
frequency characteristics of each program of a voice and 
music as contrasted with the center frequency fL, fM, fH 
of LPF19, MPF20, HPF21, respectively, and (B) is 
referred to, the level of a voice of the mid-range 
frequency fM is larger than low and a high frequency. 
On the other hand, although the mid -range of music level 
is the highest, the difference with low and a high region 
is small. The embodiment of this operation compares 
each level of the output sound signals Nl, N2 and N3 of 
the voice analysis circuit 18. The level of a signal N2 at 
the maximum and if the level ratio of N2, Nl and N2, N3 
is not more than twice in dB value, this program will be 
judged to be music and the number of stations within 1 
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time of a silent period that can be ready for receiving un- 
checked will be set up from this. 
[0031] 

First, microcomputer 5 A inputs the signal of the sound 
signals Nl, N2, N3 of each frequency band from the 
voice analysis circuit 18, and judges each level (step 
S20). Decision of this level uses for example, the 
equalizing method etc. Next, the level of the sound 
signals N1-N3 of each frequency band is compared and 
the contents of a program are judged (step S21). For 
example, if the level of Nl, N2, N3 is 30dB, 45dB, 
15dB, the level of N2 is max and the ratio of the level of 
N2 and N3 is 3 times, but since the level ratio of N2 and 
Nl is 1.5 times, it is judged that the current contents of a 
program is music. Next, the decision result is stored in 
memory 16 (step S2). Next, according to the contents of 
a program stored in memory 1 6, the number of check 
stations of possible not ready for receiving is set up in 1 
time of a silent period (step S23), and it stores in memory 
16 (step S24). For example, if the program stored in 
memory 16 is music, it will judge that silent period 
duration is short and it will set up so that only one game 
may be ready for receiving un-checked within 1 time of a 
silent period. Next, the update process steps S3-S5 in a 
silent period are repeated by the number of stations 
stored in memory 16 (step S25). 

[0032] 

Next, drawing 9 that has common reference and a 
common component as drawing 3, shows similarly 
processing of the 5th embodiment of operation according 
to this invention in which the auto presetting updating 
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methods differ with drawing 1 and a common 
configuration. The difference with the mentioned above 
1 st embodiment of the operation of the embodiment of 
this operation are the processing (step S26) that stores 
the field strength signal SD in memory 16, step S4 that 
starts the 2nd update process and step S27 judged based 
on change of the field strength signal SD stored in 
memory 16 instead of the decision processing step S3 of 
branching of S5. 
[0033] 

The actuation of the embodiment of this operation is 
explained with reference to drawing 9, the change mode 
of the field strength signal SD changes with causes of 
degradation of the receive state of a broadcasting 
electric-wave as everyone knows. Drawing 10 that shows 
the example of change of the field strength signal SD is 
referred to, (A) shows the case where the field strength 
signal SD decreases gradually by the increment in the 
distance from a broadcasting station etc., and the change 
is loose. (B) shows a case as suddenly covered by the 
electromagnetic interference object like during 
advancing into a tunnel, and the field strength signal SD 
shows an abrupt change. 

With the embodiment of this operation, the electric -wave 
condition of a receiving point is judged from the mode of 
change of this field strength signal SD, and it judges start 
/ non start of the 2nd update process, it shall judge that it 
moved to the bad location of receiving conditions 
temporarily when it fell at lOdB of explanation from 
30dB whose field strength signals SD are non-judging 
level ready for receiving with the embodiment of this 
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operation for convenience at less than 500ms of fixed 
time amount, and judges start / non start of the 
mentioned above update process. 
[0034] 

First, microcomputer 5A inputs the level of the field 
strength signal SD of broadcast under listening, and 
stores it in memory 16 (step S26). In the 1st update 
process, microcomputer 5A will not start the 2nd update 
process, if the receiving state of the broadcasting station 
under listening has deteriorated rapidly with reference to 
the level of the field strength signal SD stored in memory 
1 6 when a poor frequency receiving is found among the 
preset frequency stored in the preset memory 7 (step 
S27). For example, supposing it is falling rapidly from 
35dB to lOdB among 500ms, at step S27, the 1st update 
process will be performed again. 
[0035] 

It judges that it moved to the bad location of a receive 
state temporarily, a tunnel etc., as mentioned above since 
the field strength signal SD had fallen rapidly in (B) 
when the example of decision of start / non start of an 
update process of the 2nd of step S27 was explained 
again with reference to drawing 1 0, and since other 
broadcasting stations have the bad receive state, the 2nd 
update process is not started. In (A), it is judged as 
degradation of the receive state by having separated from 
the broadcasting station under listening as mentioned 
above, since the field strength signal SD was falling 
gradually and since other broadcasting stations can be 
searched, start the 2nd update process. 
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[0036] 

Next, when drawing 1 1 that has a common component 
attach a common alphabetic character as drawing 1 , 
shows the 6th embodiment of operation according to this 
invention, the difference with the 1st embodiment of the 
operation of the mentioned above of the radio set of the 
embodiment of this operation shown on this drawing is 
having the sound volume equalization circuit 23 that 
controls the level of a sound signal AP by the sound 
volume control signal P from microcomputer 5A. 

[0037] 

Also, drawing 12 that has common reference and a 
common component as drawing 3, shows processing of 
the embodiment of this operation with a similar flow 
chart, the difference- with the mentioned above 1 st 
embodiment of the operation of the embodiment of this 
operation is including setting processing (steps S28 and 
S29) of the level of a silent judging, and the processing 
(step S30) that judges a silent condition on the mentioned 
above setting level. 
[0038] 

Next, if actuation of the embodiment of this operation is 
explained with reference to drawing 1 1 and drawing 12, 
since the range of a user 's listening sound level differs, 
with the embodiment of this operation, a setup of silent 
decision level will be changed by the difference in a 
receive state or sound volume depending on a receive 
state or sound volume. First, microcomputer 5A 
measures the field strength signal SD of the frequency 
under listening, and sets up the silent decision level 
corresponding to it (step S28). 
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Furthermore, a user sets up silent decision level 
corresponding to the sound volume value set up by the 
key 6 (step S29). Microcomputer 5A compares the 
mentioned above setting level with the level of a sound 
signal N and when the mentioned above setting level is 
larger, it judges it as a silent condition (step S30). 
[0039] 

Since it will become a sound loud on the whole when a 
receive state is good if the example of a setting of the 
mentioned above silent judging level is explained, it 
judges that there is no small sound and silent decision 
level is enlarged. Conversely, since it becomes a sound 
small on the whole when a receive state is bad, silent 
decision level is made small. Also, since only a loud 
sound can be heard when listening sound volume is 
small, silent decision level is enlarged, and since it is 
audible to a small sound when listening sound volume is 
conversely large, silent decision level is made small. 
[0040] 

Next, drawing 13 hsd common reference and a common 
component as drawing 3, and shows similarly processing 
of the 7th embodiment of operation according to this 
invention in which the auto presetting updating methods 
differ with drawing 1 and a common configuration. The 
difference with the mentioned above 1st embodiment of 
the operation of the embodiment of this operation has the 
branching processing (step S30) that divides the 2nd 
update process (step S5) into two processings (steps S31 
and S32), the processing (steps S34 and S3 5) that 
changes the frequency judged to be those with a 
broadcasting station together with the order of the 
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magnitude of the field strength signal SD after retrieval 
termination of the broadcasting station by the field 
strength signal SD instead of the 3rd update process at 
the time of update process termination (step S8, S9). 
[0041] 

The actuation of the embodiment of this operation is 
explained with reference to drawing 13, since it will 
carry out by dividing processing for every silent period 
with the mentioned above 1st - the 6th embodiment of 
the operation, it will take time amount, if there is much 
throughput. The field strength signal SD is first searched 
with the embodiment of this operation, next it refers to it 
from the field strength signal SD for checking a 
broadcasting station ready for receiving with an 
intermediate frequency IF. First, when one non- stored 
frequency was received in the preset memory 7, the field 
strength signal SD of that frequency is inputted, the 
broadcasting station ready for receiving is judged by this 
signal SD and it is judged as ability ready for receiving, 
that frequency and SD level are stored in memory 16 
(step S31). If retrieval of all frequencies finishes at step 
S31 (step S34), the frequency stored in memory 16 will 
be changed together with the order of the magnitude of 
the level of the field strength signal SD at step S31 (step 
S3 5). Next, when it receives at a time one frequency 
stood in a line and changed at step S35 sequentially from 
the large thing of SD, an intermediate frequency IF is 
checked and it is judged as ability ready for receiving, 
the frequency is stored instead of the preset frequency in 
which the reception under storing in the preset memory 7 
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is impossible (step S32). It ends, when the mentioned 
above not ready receive ability preset frequency is lost. 
[0042] 

Next, drawing 14 that has a common component attach a 
common alphabetic character as drawing 1 , shows the 
8th embodiment of operation according to this invention, 
the difference with the mentioned above 1st embodiment 
of the operation of the radio set of the embodiment of 
this operation shown on this drawing is having the read 
only memory (ROM) 24 that recorded the frequency of a 
broadcasting station receivable according to an area. 
[0043] 

Also, drawing 1 5 that has common reference and a 
common component as drawing 3, shows processing of 
the embodiment of this operation with a similar flow 
chart, the difference with the 1st embodiment of the 
operation of the mentioned above of the embodiment of 
this operation is that step S36 that searches the frequency 
of the ready for receiving ability broadcasting station of 
an area is included instead of the 2nd update process is 
step S5. 
[0044] 

The actuation of the embodiment of this operation is 
explained, since a broadcasting station is searched to the 
perimeter wave number, with the embodiment of old 
operation, it will take time amount. It considers as a 
ready for receiving ability , priority is given and the 
frequency of the broadcasting station of the area under 
reception is searched with the embodiment of this 
operation. 
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That is, the frequency of a ready for receiving ability 
broadcasting station is preliminary stored to ROM24 and 
retrieval is performed according to an area only to those 
frequencies. First, it receives at a time one frequency of 
the broadcasting station stored by ROM24 of the area 
under current specification, and not ready for receiving is 
checked with the field strength signal SD and an 
intermediate frequency IF, and when it can receive, the 
frequency and field strength signal SD are stored in 
memory 16 (step S36). Since specification of an area 
compares and specifies the frequency of the broadcasting 
station according to area stored in the frequency and 
memory 22 of the broadcasting station judged to be 
ability ready for receiving or has several areas that have 
the broadcasting station of the same frequency only by 
this comparison, when it cannot specify, it is specified 
based on former specific data. 

[0045] 

With the mentioned above 6th - 8th embodiments of the 
operation, the retrieval processing time is early made by 
using step S31 that searches a frequency with large field 
strength first, and ROM24 that stored the frequency of 
the ready for receiving ability broadcasting station 
according to area. For example, when the frequency 
range for retrieval sets a retrieval step to 0.1 MHz, it will 
search the frequency of 140 games with 76.0 MHz - 89.9 
MHz. At this time, when the number of broadcasting 
stations receivable according to an area is 10, it can 
search at the rate of 1/14. 
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[0046] 

Next, drawing 1 6, on which a common component attach 
a common alphabetic character as on drawing 1, and 
shows the 9th embodiment of operation according to this 
invention. The difference with the mentioned above 1st 
embodiment of the operation of the radio set of the 
embodiment of this operation is shown on this drawing. 
The A/D-conversion circuit 25 that changes the sound 
signal AP of an analog into the digital sound signal DP, 
having the delay circuit 26 that is delayed in the digital 
sound signal DP, controls a time delay by the delay 
control signal O from microcomputer 5A, and generates 
the delay sound signal D, and the D/A conversion circuit 
27 that changes the delay sound signal D into the analog 
sound signal DA again. 
[0047] 

Also, drawing 17 that has common reference characters 
and a common component as drawing 3, shows 
processing of the embodiment of this operation with a 
similar flow chart, the difference with the mentioned 
above 1 st embodiment of the operation of the 
embodiment of this operation is including the processing 
(step S 37-239,241) that controls a time delay, and 
decision processing (step S40) of interruption of retrieval 
of a broadcasting station during a silent period. 
[0048] 

Next, actuation of the embodiment of this operation is 
explained with reference to drawings 16 and drawing 17, 
when a silent period is short, with each embodiment of 
the above mentioned operation, the processing time in a 
silent period will become long rather than actual silent 
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time amount. With the embodiment of this operation, by 
carrying out insertion of the delay circuit close to an 
output sound signal, by the time it outputs a delay sound 
signal, processing during a silent period will be 
performed. Here, sound is delayed by a unit of 22.6 
microsecond for every ms, and while outputting the 
sound inputted into the delay circuit, processing during a 
silent period is performed. 
[0049] 

First, microcomputer 5A controls a delay circuit 26 to 
become the maximum delay, and delays a sound signal 
DP by a unit of 22.6 microsecond(step S3 8) for every 
ms (step S3 9). If a delay circuit 26 reaches the maximum 
delay value, delay control will be stopped and silent 
detection will be started (step S37). Next, while the delay 
sound signal D is outputted from the delay circuit 26, the 
processing in silent is repeated. Microcomputer 5A 
receives the frequency under listening of a user (step 
S40), before the sound signal D of a delay circuit 26 is 
lost, and it cancels an output halt of the mute circuit 10. 
A delay circuit 26 is controlled, a time delay is set to 0 in 
the place whose delay sound signal D is in a silent 
condition, and a sound signal DP is made to output as it 
is (step S41, drawing 17). The above processing is 
repeated and is performed. 
[0050] 

Also, with the 1st - the 9th embodiments of the 
operation, although microcomputer 5 A is judging the 
silent condition, microcomputer 5 A can also judge an 
owner sound / silent difference only with a high / low 
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level by using the silent detector constituted from a 
comparator etc. instead of the A/D- conversion circuit 9. 

[0051] 

[Effect of the invention] As explained above, the radio 
set according this invention has a silent detection means 
and a preset update section in order to perform a 
presetting update process using a silent period, since the 
good broadcasting station of a receive state is always 
automatically stored by preset memory, a user's 
presetting update operation becomes unnecessary, thus 
the radio set according to this invention is effective in 
actuation. 

[Brief description of the drawings] 
[Drawing 1] is the block diagram showing the 1st 
embodiment of operation of the radio set according to 
this invention. 

[Drawing 2] is the timing diagram that shows an example 
of the actuation in the radio set of the 1st and the 2nd 
embodiment of the operation. 

[Drawing 3] is the flow chart that shows an example of 
the actuation in the radio set of the 1st embodiment of 
the operation. 

[Drawing 4] is the flow chart that shows an example of 
the actuation in the radio set of the 2nd embodiment of 
operation of this invention. 

[Drawing 5] is the flow chart that shows an example of 
the actuation in the radio set of the 3rd embodiment of 
operation of this invention. 
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[Drawing 6] is the block diagram showing the 4th 
embodiment of operation of the radio set according to 
this invention. 

[Drawing 7] is the flow chart that shows an example of 
the actuation in the radio set of the embodiment of this 
operation. 

[Drawing 8] shows the example of the frequency 
characteristics of each program of a voice and music. 
[Drawing 9] is the flow chart that shows an example of 
the actuation in the radio set of the 5th embodiment of 
operation of this invention. 

[Drawing 10] is drawing showing the example of the 
change mode of a field strength signal. 
[Drawing 1 1] is the block diagram showing the 6th 
embodiment of operation of the radio set according to 
this invention. 

[Drawing 12] is the flow chart that shows an example of 
the actuation in the radio set of the embodiment of this 
operation. 

[Drawing 13] is the flow chart that shows an example of 
the actuation in the radio set of the 7th embodiment of 
operation of this invention. 

[Drawing 14] is the block diagram showing the 8th 
embodiment of operation of the radio set according to 
this invention. 

[Drawing 15] is the flow chart that shows an example of 
the actuation in the radio set of the embodiment of this 
operation. 
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[Drawing 16] is the block diagram showing the 9th 
embodiment of operation of the radio set according to 
this invention. 

[Drawing 17] is the flow chart that shows an example of 
the actuation in the radio set of the embodiment of this 
operation. 

[Drawing 18] is the block diagram showing an example 
of the conventional radio set. 

[Drawing 19] is the flow chart showing an example of 
the actuation in the conventional radio set. 

[Description] 

1 Antenna 

2, 2A Automatic channel selection equipment 

3 Tuner 4 PLL Circuit 

5, 5 A Microcomputer 

6 Key 7 Preset memory 

8 Amplifier 

9, 22, 25 A/D- conversion circuit 

10 Mute circuit 1 1 Loudspeaker 

12 Switcher 16 Memory 

1 7 Timer 1 8 sound analysis circuit 

19LPF 20MPF 

21 HPF 

23 Sound volume equalization circuit 

24 ROM 26 Delay circuit 
27 D/A Conversion Circuit 

5 1 Silence detection section 

52 Preset update section 
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Drawing 3 
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Drawing 4 
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